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We Must Realize 


- - that aviation will eventually become the standard bearer of quick 

transportation 

- - that in the modernizing of our present systems of transportation 

and in meeting competition, aircraft will be a predomina- 
ting feature 

--that there is a very definite possibility of using aircraft in the 
solving of our transportation difficulties. 


Permit us to study your transpor- 
tation problems. Probably your 
business is one that might profit 
by the use of aircraft. 


DAYTON WRIGHT COMPANY 

DAYTON, OHIO 

"The birthplace of the airplane" 


Vote for Your Municipal Landing Field 


AVIATION 


CURTISS AVIATION FIELD 

MINEOLA, LONG ISLAND, N. Y. 

The best equipped flying field in the country 
Former U. S. Government Airdrome, Hazelhurst Field 
The center of Aviation Activities; one hour from New York 

NEWEST TYPES OF CURTISS AEROPLANES, 

PASSENGER CARRYING, CROSS COUNTRY, 

AERIAL PHOTOGRAPHY, ADVERTISING, 

SERVICE STATION, HANGAR SPACE. 

Special Facilities for Motion Picture Work 


FLYING INSTRUCTION 

AT 

CURTISS AVIATION SCHOOL 

Best Methods, Based on Eleven Years of Curliss Experience 
in Training Aviators. Thorough Instruction in Theory and 
Practice. Reasonable Rates. After Qualifying, Students may 
Arrange for Solo Flying. No Breakage Charge. Students 
See Planes under Construction in Curtiss Factory, and many 
Types in Use. 

WRITE FOR BOOKLET AND RATES. 

CURTISS AEROPLANE & MOTOR CORPORATION 

GARDEN an, LONG ISLAND, N. Y. 


We Have Ships of All Types for Sale and Immediate Delivery 
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GOT 

CAL ENGINES 

FOR ALL AIRCRAFT 


T HE brilliant performance so 
characteristic of Wright 
Aeronautical Engines has 
made possible much of the new 
achievements in aeronautics. 

This company with its ten year 
record of uninterrupted service 
in aeronautical development, is 
devoted to the single end of iden- 
tifying its product with all that 
is constructive in this important 
industry. 

Wright Aeronautical Corporation 
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The BaCo “Skylark” 


is the most beautiful airplane I have ever seen. 

At 7.45 P.M., May 2nd; on the initial test-flight, 
I opened the throttle and took-off up a long steep grade 
into a light west wind; not even a test-hop, I simply 
took-off and cleared the telegraph wires by 400 feet, 
which were 1 800 feet from my starting point. 

The Elngine ran perfectly at 1800 R.P.M. 

I circled around, climbing to 3000 feet above Beth- 
lehem and after feeling out the machine in turns and 
observing all instruments I throttled down, approaching 
the field by S-tuming and in a slow flat glide, clearing 
the high-tension power wires by a few feet, and ; as my 


observers said, made a perfect three-point landing at 
7.55 ; after the sun had gone to rest. 

It is the most practical airplane I have ever flown 
or tested. 

Circular A.V. upon request — Distributors territory available 

Price $7,000.00 

Nen> York Office - - - 52 VANDERBILT AVE. 
Main Office and Factor}, - - BETHLEHEM. PA. 



Bethlehem Aircraft Corporation 
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The Landing Gear 

Each time a Glenn L. Martin airplane swoops down to make a landing, the 
pilot faces anew the problem of placing safely six tons of gross weight on the 
hard bosom of old mother earth. 

No matter how great the skill employed, the repeated impact of landing 
shortens the life of any but a machine of the finest construction. 

The landing gear of a Martin plane is scientifically designed, and so solidly 
built into the structure of wing and fuselage that it forms an integral part of 
the whole fabrication — absorbing shocks and distributing stresses with such 
uniformity that no unusual strain is brought to bear at any single point. 

The reputation for dependable endurance that has always accompanied 
. enn L. Martin Airplanes is due in a large measure to the excellence of de- 
sign and sturdy integrity of each individual part of the landing gear. 

The Glenn L. Martin Company 

CLEVELAND V&fcj 

'« MARK Member of Manufacturers Aircraft Association 
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Congratulations 

G ENERAL MENOHER and General Mitchell are re- 
ceiving well deserved congratulations on tlieir pro- 
motions. General Menolier lias been promoted to the 
permanent rank of Major General and General Mitchell "to 
be assistant to the Chief of the Air Service for a period of 
four years with rank as brigadier general from July 2. 1920.” 
The Chief of the Air Service is a position that is increasing 
in importance more rapidly than any other army detail. Avia- 
tion is coming into its own as the third branch of national 
defense and while it will take time to reach the independence 
it deserves, it will, nevertheless, grow in importance each year. 
General Menolier took the Air Service when it was in a difficult, 
period and during the coni motion after the armistice has 
shown qualities which have brought lo him not only respect 
but great admiration. It was a time when good judgment 
and clear thinking were needed and in these qualities. General 
Menolier 1ms proved himself a sound leader- While those who 
have been interested in the fullest development of aviation have 
been proposing every sort of utilization of aircraft. General 
Menolier has listened patiently and after the fullest consider- 
ation lie gave liis decisions with a clear understanding and 
justified conservatism. He has literally tried to “keep his 
feet on the ground.” To him, Aviation and Aircraft Jour- 
nal, extends its congratulations and every good wish. 

General Mitchell whose name will always he famous as the 
pioneer in governmental aviation has, by his brilliant leader- 
ship and fearless testimony given aviation in this country an 
impetus that n<< other less gifted officer could. To see General 
-Mitchell, who by all the standards is beyond the “flying age,” 
take almost any airplane on a field, fly it well, “stunt" it and 
lead any maneuver, is enough to thrill the citizen who looks 
on the Air .Sendee as only for youngsters. 

The future will justify General Mitchell’s vigorous prop- 
hesies. None of the most fanciful pictures of the use of air- 
planes in warfare were nearly as heroic or inspiring as the 
realities. May General Mitchell be the prophet, unfettered 
by the blighting hand of officialdom, to point the way to the 
broader employment of aviation as the surest way to peace 
and progress. 


The Prediction of Stability 

S TABILITY has suffered much by being misunderstood, 
and many pilots declare themselves opposed to stable 
airplanes without fully understanding in what stability 
consists or what it means to the operator of the aircraft. 
Stability does not necessarily entail heaviness of control even 
in the slightest degree, and a stable airplane can be quite as 
maneuverable as and much more pleasant to fly than one of 
unstable characteristics. 

The question of stability is enshrouded in some mystery 
because it is unfortunately inseparable from a rather involved 
mathematical theory, but the results of the application of 


that theory are eminently practical. What, is most needed at 
the present time to enable the designer better to predict the 
stability and control of a new airplane or to make any de- 
sired changes in those characteristics is further data on the 
performance of existing airplanes. It is very important for 
the advancement of the art that such work ns has been done in 
the last two years by the National Advisory Committee at 
Langley Field and by other agencies in this country and 
abroad should be continued and extended as much as possible. 
If complete stability data were available for 50 or 100 differ- 
ent types of airplanes we would be in a far better position to 
draw empirical rules _ nnd make practical applications than 
we are now when our information is restricted to a bare half 
dozen designs. 


The Place of the Amphibian 

A FTER the first crude attempts of a few years ago, the 
building of amphibious aircraft fell into disfavor and 
the public attitude was summarized by Louis Paulhams 
sneering remark “The only dnek with wheels is a tin one”. 
Today, however, it is universally realized that the amphibian 
has a distinct sphere, at least in naval operations. 

Even more important than this, however, are its possibilities 
of use in commercial transport, as the amphibian makes it 
possible to fly directly from city to city, passing over land 
and water indiscriminately and without danger and to land 
at the waterfront, which in most cases abuts directly upon the 
business district, instead- of having to make the terminus at 
a field from 5 to 20 miles out of the city. It is presumably 
with this great prospective advantage in mind that the British 
Air Ministry- have devoted so much attention during the past 
year to the development of the amphibian, for which type of 
aircraft a special class was provided in the British Commercial 
Competition of last summer. Although there are several very 
satisfactory amphibious gears at the present time the question 
of amphibian design is one which will repay much further 
serious study on the part of engineers. 


French State Air Ports ' B 

I N the present issue there is printed the organization scheme 
of the various classes of air ports which the French gov- 
ernment provides for commercial and civil uses. It will 
be seen that the system is based on the possibiilty of the 
smallest ground organization expanding into the most com- 
plete establishment. This seems to us an important provision. 
To lay out a small air port on a site where its future expansion 
is impossible is poor policy. To embody the principle of 
natural expansion in the organization scheme of airports 
shows forward looking policy. 


Possibility of Reactive Propulsion in Air 
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... . increased by its relative velocity toward the ap- 
paratus. This results in a higher total velocity of the en- 
training air ; the ratio of interacting velocities changes toward 
the unitv and the efficiency -q a increases. With the increase 
of the velocity of the vessel V, the additional velocity w im- 
parted to the air falls in spite of the increase of the efficiency 
of energy transfer p a because 

1. The mass St of the entrained air increases due to the 
motion. 
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2. The energy loss in the medium falls through the 
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motion p m rises. The total efficiency of reactive propolsian 
in air p = p p • P <* ■ P *» also rises with the motion, because 
the partial efficiencies depending upon the motion p o and p m 
both rise, while p, the efficiency of gas ejection practically 
remains the same. This particular feature of the apparatus 
under consideration makes for a wider range of possible ve- 
locities and thus presents an important advantage over a 
propeller. 

Comparing the driving force of the propeller for the 
DSD-9A at its maximum velocity, with the reactive force 
developed by simple jets, the total gasoline consumption in 
both cases being the same, we obtain an approximate ratio 
of 8.5 to 1. Now, then, if the projected apparatus can give 
an increase of reactive force of 8'/2 
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The constructional advantages of the apparatus, due to its 
light weight and elimination of noise and moving parts, to- 
gether with the increase of efficiency with the increase of 
velocity are obvious. 

It is clear that under such conditions, rising to high alti- 
tudes will cease to be a sport — “jumping into a vacuum” — 
but will become an actual scientific problem which awaits its 
practical solution, because in this case, even in the absolute 


simple ji 

tus by the centrifugal force, due to the high velocity v 
may be developed at high altitudes in the ratified atmosphen 


Trade Note 

Plymetl — A New Engineering Material 
The Haskelite Manufacturing Corp. of Chicago, have made 
l interesting announcement of a new material called Plymetl, 
hich may have decided possibilities in aircraft construction. 
Plymetl is manufactured by cementing thin sheet metal 
relatively thick core of light weight material. This 
impervious, and durable surface, 
the faces relatively far apart 
nd stiff in bending, and still light 
in weignt. runs flymetl Dears practically the same relation 
to sheet metal that the steel I-beam with th 
a solid bar of steel of rectangular section, 
is relatively light, strong, and stiff; in the same way and for 
the same reason, Plymetl is relatively light, strong and stiff. 

It is furnished from stock in panels 5/16 in. thick with 
faces of black or galvanized sheet metal, No. 30 gauge, and 
with planed wood veneer cores. Weight about 1.8 lb. per sq. 
ft Sizes of panels 30 x 96 in. The material is manufactured 
to order with other sheet metals, and with cores of other 
thicknesses to suit special requirements, and can be cut with 
both circular and band saws. 


Thickness oi 
Faces: Blue 
Core: Fir w 


Weight : 1.8 lb. pep sq. ft. practically the same as sheet 
steel of No. 19 gauge. 

Stiffness: Five times as stiff as 5/16 in. solid wood panel; 
or eighty times as stiff as sheet steel of same weight, No. 19 
gauge. 

Elastic limit in bending: 75 in.-lb. per inch width; or about 
five times the elastic limit of sheet steel, No. 19 gauge. 

Impact test : A panel 12 in. x 12 in. was placed on a steel 
frame having a clear opening, 10.5 in x 10.5 in., and a steel 
hammer weighing 12.5 lb. was dropped 20 in. on the middle 
of the panel, producing a permanent deflection of about 0.09 
in., but not injuring it otherwise. Same test on a panel of 
sheet steel of No. 20 gauge produced permanent deflection of 
about % in., buckling the sheet badly out of shape. 

Shearing strength of joints: Bending a short end causes the 
wood core to fail in shear in the wood, showing that the shear- 
ing strength of the cement that binds the metal to the core is 


Fatigue test: Strip 24 in. long was supported at ends and 
middle oscillated y 2 in. in opposite directions, fiber stress in 
stee about 24,000 lb. per sq. in. At 4,200,000 oscillations tho 
steel faces were broken about 2 in. from middle. No separa- 
tion of plies occurred. Similar test on 5/16 in. strip with cork 
core showed similar result at about 5,400,000 oscillations. 

A standard Brindell machine for determining hardness of 
metals is listed This is a complete machine with automatic 
>1 to insure correct test loads independently of 
of the pressure gage, with 3000 kg. maximum 
; with twelve special balls of 10 mm. diameter, 
a very interesting machine is a complete universal wearing 
testing machine for metals and alloys— applicable particularly 
to materials used in engine construction— for tests on rolling 
or sliding surfaces, dry or lubricated, under variable speeds 
selecting suitable alloys and deteimining 

itment to resist abrasion or “wear 3 . 

that the harder the material, as 
hardness tests, the greater should 

- ces. However, it has recently been 

definitely established that there is no relation between the 
property we call “hardness" of metal and its wear-resisting 
qualities. In this machine the tests are made by using disc 
specimens, which rotate in pure rolling or sliding action 
against each other’s edge. The wearing effect on the speci- 
mens is produced by simultaneous rotation alone, or by rota- 
tion combined with friction, or by friction only. The machine 
is fully equipped with the necessary dynamometric device! 
to measure the force developed and work performed during 
a test. The testing conditions can be varied within wide limits. 

The makers also list other interesting machines for material 
testing, such as the Humfrey static notched-bar testing 
machine for the quantitative measurement of the brittleness 
and ductibility of steel and other metals. 

For fatigue investigations the Eden-Foster repeated im- 
pact testing machine is listed. In the design of a machine for 
testing by repeated impact several considerations must betaken 
into account if the results of tests are to be interpreted ac- 
curately. It is essential that the true energy of the blows 
should be calculable if various results are to be to ' 
able. In some designs hitherto used these com 
not been strictly fulfilled, the hammer had atta. 
some doubt always existed os to how much of the mass of 
actually effective in the blow. Lack of ri 
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nted. In the design of the Eden-Fos 
machine these requirements have been fully met. The hammer 
is without attachments and falls freely under the influence of 
gravity, the whole falling mass of the hammer is symmetrically 
disposed above the point of impact and the actual height of 
the fall may be measured easily so that the true energy of the 


Photo-micrographio cameras are listed, which are of use in 
a study of steel and aluminum alloys. 

The Mojoiner moisture testers look like very handy instru- 
ments for testing the moisture of spruce and other timber. 
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The BaCo Skylark 


The BaCo Skylark, an all purpose plane, was designed by 
the Bethlehem Aircraft Corp. to fulfill a variety of uses. It 

The passeuger acquires greater self-confidence and pleasure 
when sitting alongside of the pilot, in seeing the ease with 

without the aid of a speaking tube or the sign language is a 
valuable asset. The ease with which the Skylark can be 
handled, or stored, on the ground and its low operating ex- 
pense, makes it a very desirable maehine for the gentleman 
or lady who employs a pilot; or for the instructor or the 
owner-pilot. It is ideal for cross-country flying because of 
its quick take-off, long flight duration and slow landing speed. 


The corporation’s first airplane was designed by their 
Engineer and Vice President, Garrett B. Linderman, 3rd, E. 
M. and tested out by Bruce Eytinge, their Sales Manager, 
during October, 1920. when eighteen test flights were made 
proving that the actual performance of this two-seater ma- 
chine, with only a 60 lip. Lawrance engine, is superior to that 
of many a machine with much greater horsepower. This is 
chiefly due to the fact that the entire airplane is very efficient 
and light, although it has a high safety factor of 9. 

The new model, as herein described and illustrated, was 
given its initial test flight May 2, 1921. The pilot’s statement 

"At 7 :45 P. M. I opened the throttle and took off up a long 
steep grade into a light west wind ; not even a test hop, I 



Side View op the BaCo “Skylark”, a Two-Seater Sport and Training Airplane Fitted with the 60 Hp. Lawrance 
Radial 3-Cylinder Engine 


The machine rolls but a short distance after the wheels touch 
the ground due to its lightness and the large angle of the 

The great inherent stability of this machine and slow landing 
speed make it one of the safest machines produced to date. 
When the control stick is released the machine will settle by 
itself to its natural flying angle, which may be varied by the 
adjustable stabilizer. It will do this from either of the two 
extreme positions of a stall or vertical nose dive. It is also 
laterally stable, so that it may almost indefinitely be flown with 
“hands off” the stick. 

A model was tested by the Bureau of Standards to prove 
the theory of this design and construction; yet it does not 
differ from standard and accepted practice. The adjustable 
stabilizer assures a balanced machine in flight regardless of 
load, eliminating excess strain on the pilot. All surfaces are 
large and answer to the slightest touch, but arc- not over sensi- 
tive, assuring maximum control at minimum flying and landing 

The machine is easily entered by means of a low step on to 
the wing and another low step into the cockpit through the 
side door entrance in the body. The control stick and rudder 
bars are of the standard type. The roomy upholstered cockpit 
with attractive instrument board, presents a pleasing and 
comfortable compartment for the pilot and passenger. To 
carry a few hundred pounds of mail, express or baggage, 
instead of a passenger, the extra seat is pushed back, or 
removed, and the control stick is removed also, giving ample 


simply took off and cleared the telegraph wires by 400 ft. 
which" were 1800 ft. from my starting point. The engine ran 
perfectly at 1800 r.p.m. 

I circled around, climbing to 3000 ft. over Bethlehem, and 
after feeling out the machine in turns and observing all in- 
struments, I throttled down, approaching the field by S turning 
and in a slow flat glide, clearing the high tension power wires' 
by a few feet, and, ns my observers said, made a perfect three 
point landing at 7 :55. It is the most practical airplane I 
have ever flown or tested.” 

General Description 

Main Planes. Four-aileron type, of even span. Wing section 
U.S.A. 27, set at an angle of 1 deg. incidence on the upper 
wing and 0 deg. incidence on the bottom wing, and at V& 
deg. dihedral. No sweep-back. 

Wings are in four units. Top wings are joined together and 
supported in the center by two inverted V streamline steel 
struts, giving the best possible vision to a side by side seater, 
easy access (o the cockpit and eliminating the center section. 
They are held in position at the center, longitudinally, by a 
streamline steel strut. Internal lateral control mechanisms are 
accessible for inspection through aluminum covered openings 

Front spars are of selected spruce, 4-ply laminated rectan- 
gular sections. Rear spars are of I beams sections of spruce. 
They are built up so as to form a section similar to the 
ordinary routed spar. It consists of two spruce members of 
shallow U shape, with the bottoms of the U side by side, and 


i center piece of 1/16 in. veneer, the grain running 
illy to take the longitudinal sheer. 

strips of the spars are of birch V 8 in. thick. Their 
action is very logical since the veneer takes the horizon- 
nr across the grain, and the cap strips of birch utilize 
•rial of high strength where the fibre stress is greatest. 

system is of double swaged wires and 
> mild steel fittings bolted to the main 
id at these points. Main plane fittings 
iple design made up of plain mild steel 


forked ends attached 



in the air or on landing. Great ca 
to weaken the fuselage at the poii 
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eliminates all tendency for warping 


thi 


v ,.. so th “ t a , l “ r S e degree of adjustment is possible 
n flight. Since the balance of the machine is perfect for 
Minal performance, it is expected that the stabilizer ad- 
istment will only be used when the pilot wishes to fly at one 
articular flight attitude for a long period of time. * 

The stabilizer as shown in the photograph, has a strong 
-ar spar running continuously over-top of the fuselage. The 
mated front edge is in one piece of semi-circular shape, 
e nbs on either side give it adequate strength and preserve 
camber required. A strong spruce member runs on cither 
of the fuselage from the forward point of attachment of 
stabilizer toward the outer end of the rear spar. Two 



Empennage op the BaCo “Skylark” before Being Surfaced 


The stabilizer and rudder arc of similar construction and are 
well braced internally. The elevator horns are skillfully 
disposed within the vertical fin and a particulafly strong 
torsion tube is provided to carry the elevator loads to the 
elevator horns. The design of the empennage is particularly 
sturdy and clean and combined with simplicity. 

Chassis. The chassis is of % in. by 1 y 2 in. oval steel tubing 
brazed to a guide plate, which allows a 4 in. travel of the axle. 
The shock absorber cord is simply wound about two spools, 
d on the axle, and down under the guide plates. The 
iring for the chassis struts is provided on both the 
front and rear struts. Two compression tubes run between the 
r end of the front and rear struts. The chassis is very 
simple in construction and can be dismounted and assembled 

Cockpit. In the cockpit ample room is provided for two 
persons side by side together with dual control. The instru- 
ments are symetrically arranged on a dash board clearly seer, 
by cither occupant. The engine controls, namely, switch, 
altitude adjustment and spark are placed on the right hand 
side. The throttle is placed between the occupants and easily 
accessible to both. The instrument board carries a banking 
indicator, turn indicator, air speed meter, altimeter, tacho- 
meter, oil pressure gauge, oil temperature gauge and air dis- 
tance recorder. A compass completes the equipment. 

The arrangement of the cockpit and instruments is such as 
to make a perfect dual control arrangement, but with more 
facility for engine control, thus giving to the pilot a valuable 
point in instruction flying. Access to the cockpit is particular- 
ly easy from the running board. 



record and challenge' Mte J^l *£%££ to”^ acrotafe 

sr xr 


^M^rjrsaSs 





May 16, 1921 


AVIATION 


Plywood in Airplane Construction 


By Armin Elmendorf. M. Sc., M. E. 


Consulting Engineer, Haskelite Manufacturing Corp., Chicago 


The material now called plywood by airplane engineers is 
also frequently referred to by many persons as veneer. The 
two terms, plywood and veneer, however, refer to two dis- 
tinct materials. Among technical men, the term veneer is 
limited to designate the thin sheets of wood ont of which 
plywood is made. 

By gluing together sheets of veneer so that the fibers of one 
layer or ply cross those of the adjacent layers, the strength 
and other properties across the grain of the latter are greatly 
increased. This product is plywood. 

Plywood Does Not Shrink 

If, in a 3-ply construction, the fibers cross at right angles, 
any stresses in the face veneers that may be caused due to a 
change of moisture content are balanced, and if the panel is 
otherwise properly made, it should remain flat. Due to the 
fact that the shrinkage of wood parallel to the grain is prac- 
tically zero, and wood is stiff in the direction of the fibers, the 
shrinkage in the direction of the face grain or the core grain 
of plywood is negligible. A reduction in moisture content that 
would cause an ordinary board to shrink one-quarter inch 
across the grain may not cause a greater shrinkage than about 
.01 in. in plywood. It is this property that has made plywood 
such a valuable material for furniture. Airplane designers 
have also long recognized this as one of the striking charac- 
teristics of plywood. They know that even though airplanes 
are to be exposed to brilliant sunshine and then to rain, the 
panels that may be used on the sides or elsewhere retain 

Strength Properties of Plywood 

While the strength properties of wood are fixed and cannot 
be changed except by lowering or raising the moisture content, 


the strength properties of plywood may be proportioned to suit 
requirements. By proper selection of veneer thicknesses in 
3-ply panels, it is very easy to obtain a plywood in which 
the bending strength in the direction of the grain of the faces 
is equal to the bending strength across the grain of the faces. 
By a slightly different combination of thicknesses the tensile 
strengths in these two directions may be made equal. With 
-un - ' n of thicknesses, the stiffness o 
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equa 


icity parallel b 
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il the entrance of the United States into the 
war that an extensive schedule of strength tests on plywood 
was ever drawn up. At that time the Forest Products Lab- 
oratory at Madison, Wis., was called upon by the Navy, as 
well as the Army, to investigate the strength and other phy- 
sical properties of this material. Strength tests were simul- 
taneously conducted by private research laboratories such as 
that maintained by the Haskelite Manufacturing Corp. The 
latter company also made valuable investigations on methods 
of moulding plywood. The various tables of strength values 
and curves given in the following pages are based primarily 
upon the results of the tests made at the Forest Products 
Laboratory and are given in large part just as compiled by 
that institution. 


Tensile Strength 

The stresses which may cause failure in the plyvood of 
an airplane are of various kinds: A panel may be subjected 
to pulling or tensile stresses, or it may be ber.c or com- 
pressed. Of these the tensile stresses are most readily 
understood and are frequently referred to when the strength 
of plywood is spoken of. In actual service it will be found, 
however, that tension failures in airplane plywood are cxceed- 


TABLE I. STRENGTH OF WOOD. PLYWOOD. AND VENEER 



ingly rare. In case of a forced landing for example, a panel 
may be jerked from its moorings, or it may crumple or dis- 
tort or buckle, but an actual rupture due to tension seldom 
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Fig. 1. Curve Showing Relation between Specific Gravity 
and Bending Strength of 3-Ply Plywood in Lb. 

Per Sq. Ft. 

computed by means of the strength figures given in column 11. 
The strength of wood across the grain being very small may 
usually be neglected. It may, for example, be desired to 
determine the tensile strength of a piece of 3-ply plywood 
parallel to the grain of the faces when the face veneer is 
birch and the core veneer yellow poplar. The strength 
contribution across the grain will be omitted. The tensile 
strength of a 3-ply panel parallel to the grain of the faces, 
assuming a face veneer thickness of 1/16 in., will be 2 X 
1/16 X 19,815 = 2,470 lb. per inch of width. If the yellow 
poplar core is 3/16 in. thick, then the tensile strength across 
the grain of the faces is 3A6 X 11,080 = 2,080 lb. per inch 
of width. The tensile strength of any other 3-ply panel or 
panels consisting of any number of plies may be computed in 

Bending Strength 

While any failure of plywood in aircraft is very rare, it 
must nevertheless, be guarded against. Actual failures in 
service or under tests are due more often to bending than 
to any other cause. The bending strengths listed in Table 1. 
under columns 7 and 8, may be used for purposes of com- 
puting or comparing bending strengths. By substituting these 
strength values in the common flexure formula used in bending 
strength computations, the thickness of a plywood member 

member are known. The strength values as given apply, how- 
ever, only to plywood made of three laminations, in which 
each lamination or ply of a given panel is of the same thick- 
ness and species. 

In using the strength table, the differences in moisture con- 


tent must be considered. The strength of wood increases 
rapidly with reduction in moisture. 

By comparing the strength values in columns 7 and 8, as 
well as the curves in Fig. 1, it will be seen that for the ply- 
wood in which all plies are of the same species and thickness, 
the bending strength parallel to the face grain is about 4 Vi 
times as great as the bending strength across the face grain. 

When all plies of a 3-ply panel are of the same thickness, 
the ratio of the core to the total thickness is 0.33. In order 
to obtain a bending strength for any other combination of 
thicknesses, the curves given in Fig. 2 may be used. If, for 
example, the core is twice as thick as the faces, that is, 
the ratio of the core to the total thickness is 0.5, then the 
bending strength parallel to the face grain is 0.84, as great 
as if all plies were of the same thickness. For this same ratio 



Fig. 2. Curve Used in Computing the Bending Strength 
of 3-Ply Plywood 


of core to the total thickness, the bending strength across the 
face grain is 0.36 times the bending strength parallel to the 
face grain of a panel in which all plies are of the same 
thickness. For this ratio of thicknesses the strength parallel 
to the face grain is to the strength across the face grain aa 
0.84 is to 0.36. It will be seen, therefore, that even though 
the thicknesses of the plies of a 3-ply panel arc so propor- 
tioned as to get the same tensile strength in the two directions, 
the betiding strength parallel to the face grain is about 2.5 
times as great as across the face grain. It will be seen 
further, from Fig. 2, that if the core is about two-thirds of 
the total panel thickness, the bending strength parallel to the 
face grain is equal to that at right angles to this direction. 

When the bending strength values given in Table I are 
plotted against the corresponding specific gravities for each 

obtained. The points do not all fall on these two curves ; 
they are, in fact, rather widely scattered, but the general law 
holds; namely, that the strength of plywood increased with 
its weight or specific gravity. Birch, for example, is heavier 
than yellow poplar, and also stronger. In the same way 
yellow poplar is heavier than Spanish cedar and stronger 
than the species. While the curves shown in Fig. 1 were 

given species. If, for example, a large number of tests are 
made on yellow birch specimens, it will be found that tho 
weight of the specimens tested varies somewhat and that 
there is a corresponding variation in the strength. It is 
generally true that the heavier a piece of wood of a given 
species, the stronger it is. In using the strength figures given 
in Table I, this variation of individual strength values must 
be kept in mind. 
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Species to Use tor Airplane Plywood 

To date the selection of species used for airplane plywood, 
one would think, has sometimes been made upon the basis of 
cost of the species, assuming that the value of the wood was 
in proportion to its cost; or possibly the selection was made 
on the basis of the strength only with no consideration of the 
weight. Mahogany, for example, has apparently been used 
very frequently for no other reason than that it is a ‘high 
grade wood”, meaning that it is attractive and expensive. 
It so happens that mahogany also has very desirable mechan- 
ical properties so that by selecting this species no mistake 
was made. There are, however, other species equally good 
which might have been used, and used at a considerable re- 
duction in cost. Birch has likewise been used because it is 
a very strong wood. The fact that it is also heavy has been 
overlooked. 

In selecting a species for airplane plywood, it is important 
therefore, first to know how its strength per unit of weight 
compares with that of other commercial species. 

Tests made on airplane monocoque fuselages and certain 
types of wing ribs have shown that when these members are 
made of plywood and tested to destruction, initial failure is 


usually caused by buckling or local column failure. It is 
imperative, therefore, to select a species which will give the 
greatest resistance to buckling per unit of weight. Buckling 
is first an elastic phenomena and the resistance to buckling is 
measured by the modulus of elasticity. It will be seen from 
Table I that the modulus of elasticity of the heavy or high 
density wood is greater than that of the low density wood. 
The stiffness or resistance to buckling of a panel also depends 
upon its thickness. From the usual beam formulas or Euler 
long column formula, it will be remembered that stiffness is 
proportional to the cube of the thickness. Assuming the same 
weight, it will be seen therefore that the stiffness is propor- 
tional to the reciprocal of the cube of the density. 

Comparisons of stiffness or resistance to buckling were 
made in the author’s paper on Aviation for Sept, 15, 1920, 
“The Design of Monocoque Fuselages”. The relative resis- 
tances to buckling of such low density woods as redwood, 
spruce, yellow poplar and Spanish cedar, were compared with 
snch species as birch, beech and sugar maple, and it was found 
that the low density woods were between 2 and 2 y z times as 
resistant to buckling per unit of weight as the high density 
woods. The conclusion is drawn, therefore, that for airplane 
purposes in which failure due to buckling is liable to take 
place (and that means practically all airplane plywood), it 
is preferable to use low density- woods rather than the heavier 
or high density woods, even though the latter are stronger for 
the same thickness. Yellow poplar and spruce are probably 
the leading . low density veneer woods of commercial im- 
portance. 

3 -Ply Versus 5 -Ply 

The airplane designer is often confronted with the selection 
of the number of plies to use for a certain panel. Frequently 
a decision is made on the contention that the 5-ply is “better’’ 
than the 3-ply, or stronger. If the gluing of a 3-plv panel 
is not thorough, or the quality of the glue is not of the best, 
then separation of the plies is more liahle to occur for the 
3-plv than for the 5-ply panel because the plies of the 5-ply 
panel arc thinner and the stresses therefore smaller. If, 
however, a 3-ply panel can pass a thorough boiling or soaking 
tests, then there is no reason why it should not he used just 
at "t'*' ° r CVen *" P rc ^ er< ‘ n< ' c fo the more costly 5-ply con- 

The government requires that plywood which is to be used 
in airplane construction must withstand a boiling test of 
eight hours or a soaking test of ten days without separation 
of the plies. 

Panels that are thicker than % in. are, however, preferably 
made of more than three plies for manufacturing reasons. 


For very thick panels % in. plies for all except the face plies 
give satisfactory results and are practical from the point of 
view of manufacture. The face veneer should in general be 
thinner than % in. 

Tests to Determine Quality of Gluing 
Any panel that will withstand the government test pre- 
viously mentioned should be entirely satisfactory for service 
in so far as the quality of gluing is concerned.' If a panel 
can withstand eight hours of boiling or ten days of soaking 
in water, it should not fail in service. A strength test may 
however, also be resorted to. A strip of plywood one-inch 
wide may be notched as shown in Fig. 3, and pulled in tension. 
If such a specimen will sustain a load of about 200 lb. before 
failure takes place, the quality of gluing is good. Or if 
failm-e is due to rupture of the wood and not due to shearing 
of the glue joints, even though failure occurs at a load lea 
than 200 lb.-, the quality of the gluing may be relied upon. 


A Portable Electric Drill 


There 


„ „ , I received from the Van Dorn Electrical Tool 

Co., of Cleveland, Ohio, a note on the application and main- 
tenance of the Portable Electric Drill by E. L. Connell, chief 
engineer of this company. 

The portable electric drill is essentially an electric motor 
and should be given all the protection and consideration 
usually required for such apparatus. The small sizes in 
common use are equipped with a universal motor and drive 
the chuck through a tram of gears which reduce the speed 
from 5 to 25 times. The power is supplied through a flexible 
cable with lamp socket connection and is controlled bv a 
switch conveniently located on the handle of the drill.' A 
typical drill weighs 10l/ 2 lb., and is capable of drilling 5/18 
m. holes as fast ns the operator can force it through the work. 

The capacity of a drill varies with the material, and the 
speed for maximum production changes with condition. The 
makers of the drills are prepared to recommend drills for 
special application such as wood boring, where the capacity of 
the tool may vary widely from its rated capacity in steel’. 

The speed appearing on the name plate is the free running 
speed and bears no definite ratio to the speed under load. 
The speed will drop 25 to 50 per cent or more under load. 
This automatically adjusts the speed of the machine to cor- 
respond with the size of drill being used and the hardness of 
the material. An operator who has become acquainted with 
Ibe.to'd will have no use for a two speed mechanism with gear 
shifting mechanism. The greater simplicity and ruggedness 
of the single speed tool would even justify some compromise 
if a compromise were necessary. 

The minimum drilling performance of Universal portable 
electric drills are given in the following table : 

Carbon Steel Drills in .20 to .30 Carbon Steel 


Vi” 375 1 .10 

%" 300 % .23 

The free running speed will be about twice the speed given 
in the above table, except where the tool is designed for a 
ower cutting speed. The capacity of the motor should appear 
amperes and the motor should be capable 
I for 30 min. without over-heating. 

All reputable tools of this type have enough power to 
prevent stalling except under accidental circumstances. When 
this does happen, the power should be cut off as soon as 
possible, although momentary stalling will not injure n well 
designed machine. 

Other interesting details are given in this note, which is 
obtainable from the manufacturers. 


of carrying this load for 


The British Passenger Airship G-FAAF 


The airship works of William Beardmore, at Inchinnan, 
Glasgow, Scotland, have recently completed the first British 
commercial airship. The vessel was laid down during the 
war as the R.36 for the Royal Air Force, but was redesigned 
after the Armistice with a view to serve commercial purposes. 
The civil identity mark of the ship is G-FAAF. 

The G-FAAF belongs to the improved R-34 class of air- 
ships. She is 672 ft. long, that is, 30 ft. longer than the 
famous ship which crossed the Atlantic in the summer of 1919 
both ways. The maximum diameter is 78 ft, 9 in. and the 
capacity 2,100,000 cn. ft., which gives the ship a nominal lift 
of 63.S tons. The power plant consists of three 350 hp. Sun- 
beam “Cossack” and two 260 hp. Maybach engines which are 
mounted in separate power cars. The control car is, unlike 
on the R-34, where it was suspended from the hull like the 
power cars, built adherent with the under side of the hull and 
unicates directly with the passenger quarters. The 
afford sleeping and dining accommodations for fifty 


ment over that of its prototype, having slightly larger fins 
and a better thought out method of operation. The nose con- 
struction provides for mooring to a mast and permits to 
replenish the airship with fuel, water and gas through suitable 
pipe connections. There is also provision for taking on and 
putting off passengers through the nose and the mast, but this 
part of the problem lias not yet been completely worked out. 
Nevertheless, the whole arrangement of the nose, with all the 
increased conveniences it offers, represents a notable step in 
the right direction. 

Special precautions have been taken to guard against fire; 
for example, all the vents from the fuel tanks are lead outside 
the ship. 

An interesting development which has apparently not been 
tried before for rigid airships, is the landing frames, which 



passengers. The crew consists of four officers and twenty- 
four men. The maximum designed speed of the G-FAAF is 
65 m.p.li., and her range at cruising speed is 4,000 miles. 

The G-FAAF is, as has been said above, a development of 
the R-34, which in its turn was modeled after the German 
L-33 class. The new ship therefore differs but little in its 
general lines from Zeppelin practice, although many details 
have been worked out in a totally different manner. The 
framing in most of the structure of the new ship is identical 
with that of the R-34, except for the addition of a gas cell 
in the renter section, whereby the overall length is increased 
to 672 ft. Thus, although the internal structure is rather 
conservative, the final arrangements and details nevertheless 
include many features that are extremely interesting. 

One important change from the R-34 is found in the ar- 
rangement and the composition of the power plant. The same 
number of engines is used, but each of the five is installed in 
a separate power car instead of two being coupled in.an after 
power car, like on the R-34. As a result there are five separate 
power cars, four of which are wing cars, while the after car 
is in the center line. The forward wing cars each contain a 
British-built AYolseley-Mnybnch 260 hp. engine, direct con- 
nected to its propeller. The other three engine cars each 
contain a Sunbeam “Cossack” engine, developing 350 lip., 
which drive the respective propellers through a reduction 
gearin',-. It is stated on good authority that the new arrange- 
ment of the power plant is greatly superior to that of the 
R-34. ior it not only saves a considerable amount of weight, 
but also furnishes a higher speed despite the larger volume 
of the G-FAAF. The later is slightly faster than the R-34 
although its disposable lift was originally sonic 9,500 lb. 
greater, but this difference has since been made up by fitting 


the 


ssenger car. 
control system 


s n certain improve- 


arc designed to fit one under c 
only attached after landing to assist in running 
and out of the shed. This landing frame idea has evidently 
originated through such troub'e as was experienced with the 
R-34 in this country, when one of the cars was somewhat 
damaged due to its being dragged heavily over the ground. 

The passenger accommodations are extremely interesting 
and are of course the most novel part of the design. These 
are much more elaborate than have ever been fitted before, 
in fact it is the first case in record where sleeping berths have 
been fitted as regular equipment. 

From the standpoint of location, the car has reverted to the 
central type used in Germany before the war in contradis- 
tinction to the “Bodensee” arrangement, which has the car 
well forward. It has been stated that the object of putting 
the ear in the center is to permit the passengers to walk about 
without disturbing the equilibrium of the ship. This is false 
reasoning, however, as for a given length of car its position 
makes absolutely no difference in this respect. The central 
position docs offer the advantage of permitting a more flexible 
choice between passengers, baggage, fuel, air, etc. The disad- 
vantages are that it brings the pilot’s bridge further back and 

sides of the car, where their noise, vibration and wind is a 
little more evident than with the “Bodensee” arrangement. 

As may be seen from the accompanying diagram, repro- 
duced from Engineering, the independent cabins are arranged 
something on the order of a Pullman car, with curta'ns be- 
tween, except that the beds are laid crosswise instead of longi- 
tudinally. The object of this is to make less noticeable the 
slight pitching movement, wliich is the only noticeable motion 
to be felt in an airship of this size. The beds can be folded up 
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space, kitchens, Invoratoric 
lighted throughout and als< 
and telegraph. The latter includes direction Bnding apparatus, 
which is an important contribution to the safety of navigation. 
The control cabin and pilot's bridge constitute the extreme 
front end of the passenger car. For the crew of four officers 
and twenty-four men accommodations are provided in the 
keel inside the hull. 

What the new airship will be used for, lias not yet been 
deffnitely decided. Although one of the largest vet built, it is 
much too small for even a pretense of commercial use across 
the Atlantic. To carry the full passenger list of 50, with a 
reasonable amount of baggage and mail, the distance between 
stops would have to be kept well under 1000 miles. It is stated 
that the route between London and Marseille (about 630 
miles) can be covered in 15 to 18 hr. with an average of 30 
passengers and 4,500 lb. of mail or express. This estimate 
seems amply conservative both as to time and load. 

Present-day knowledge in airship construction would make 
possible a considerable improvement in design even for the 
same size, for it should be realized that this ship, although 


ry well built, is practically a 1915 desig 
■notion. Its load carrying and propulsi 
nsidernbly improved by the later examp 
ni-rigid construction. The faults of the R- 
r on the safe side, for 
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le, the future history of the G-FAAF 
great interest, because if successful 
't M 11 W convln "" B f pr "°* ,llot “ n improved design can be 

The airship was’ recently transferred by the Roval Air 
Force to the Department of Civil Aviation of the British Air 
Ministry and the latter intends to inaugurate with her an 
experimental passenger service from London to Egypt and 
India, which is to be operated by a chartered compnnv. In 
this connection it is significant that the Royal Air Force has 
relinquished all its airships to the civil air authorities of 
Great Britain, the ground taken being the great expense in- 
curred in operating and maintaining these vessels in time of 
pence. The civil air authorities now intend to convert the 
whole fleet into commercial vessels. The fleet comprises beside 
the G-FAAF the old wooden hulled Short ship R-32, the 
Armstrong-built R-33, the new Vickers R-80 and the surren- 
dered Zeppelins L-71 and L-64. They are all of the rigid type 
and have, with the exception of the R-32, duralumin hulls. 


The Determination of Downwash 


By Ll Walter S. Diehl 

Bureau of Construction and Repair , U. S. N. 


It is obvious that, in accordance with Newton’s second law, 
the lift on an aerofoil must be equal to the vertical momentum 
communicated per second to the air mass affected. Conse- 
quently a lifting aerofoil in flight is trailed by a wash which 
has a definite inclination corresponding to the factors pro- 
ducing the lift. It is thought that sufficient data, theoretical 
and experimental, are now available for a complete determin- 
ation of this wash with respect to the variation of its angle 
of inclination to the originating aerofoil and with respect 
to the law which governs its decay in space. 

Munk's Formula for Downwash 

Although it has long been known that the angle of down- 
wash, e, as observed at a given point behind the aerofoil, is 


No attempt was made to determine the variation of c with 
aspect to ratio, nor was any allowance made for the inevitable 
dying out or the wash effect in space. It appears, however, 
that the angle of downwash is substantially constant over 
about eight-tenths of the span, with sudden changes near the 
tips. 

N. P. L. Formula 


The most comprehensive series of tests on downwash, whieh 
have been published, are those by Sandison, Glauert and 
Jones (Br. A.C.A. R. & M. No. 426). In this investigation 
the variation of downwash was determined in space for a 
number of points behind, above, and below the trailing edge 
of the aerofoil. . It was found that, in accordance with hydro- 
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directly proportional to the lift of the aerofoil (Br. A.C.A. 
R. & M. No. 196) and inversely proportional to the aspect 
ratio ( Lnncliester “Aerial Flight” Vol. 1, Chapter VIII, Br. 
A.C.A. R. & M. No. 161), Munk (Technische Berichte 
III-I) seems to have been the first to propose a quantitative 
solution. He asserts that e must be represented as the pro- 
duct of some constant and the angle of attack as expressed 
bv the formula (Betz, T.B. 1-4), 

57.3 S 

a --= .2 L, (— ) 


where b is the span, L, is the lift coefficient and S is the area 
of the aerofoil. The formula for downwash then becomes 
57.3c S 

e = c . a = . 2L, (— ) 


the value of the constant <: being determined by experiment. 
The formula as given applies to monoplanes, but may be ap- 
plied to multiplanes, according to Munk, by the introduction 
of another constant k which reduces the span 6 to the span 
of the equivalent monoplane. 

The values of c were determined for several models by 
photographing a scries of streamers. Owing to the lack of 
certain vital data, the results have not been included in this 
study, but the conclusions are given instead. It appears that 
the equation, as given above, is not general. The values of 
c vary somewhat more than is allowable for a “constant”. 


namic theory,* the angle of downwash decreases exponentially 
with the distance from the aerofoil (a biplane in this case/ 
and might be expressed bv the empirical formula 
E =So 10-* “ |- “* 0 

g is the distance behind the wing in chord lengths. 

8 is the distance below the chord of the upper wing 
in terms of the gap, 

and Eo is a constant for any given arrangement. 

This appears to have been the first attempt to express the 
variation of e„ from point to point. With a satisfactory law 
for the variation of e» it would have been complete. 


. of c 


ash For, 


formula bas 


to derive a comprehensive downwash 
' Gottingen theoretical and the N.P.L. 
empirical lormulae. It is known definitely that downwash 
varies exponentially with distance from the trailing edge. The 
plotted results of NP.L. investigations, which show this 
variation vertically and horizontally, are given in Figs. 1 and 
2, respectively. The data in Fig. 1 have been replotted on a 
logarithmic scale in Fig. 3, with the vertical distance from the 
trailing edge expressed in chord lengths plus one chord 
length* as abscissa and angles of downwash as ordinate;. 
It is found that for a given angle of attack, the angles of 
downwash at various vertical distances from the trailing edge 
lie on a straight line. The lines corresponding to the various 
* See lam Chester, Aerial Flisht. Vol. 1, Chap. III. 
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»i = tan (-21° rtr 0.5”) 

= -0.38 =te 0.01. 

In order to eliminate the calculations in’ 
exponents the functions, 

•Z = (x + !)-■- 
= (y + 1)-” 

have been evaluated and plotted in Fig. 5. 

Data from five scries of downwash determinations have 
been plotted in Fig. 6, with angles of downwash as ordinates 
and lift coefficients ns abse-issae. The slope of the straight 
me, which passes through the points representing a series of 
tests, determines the value of As/A A. for that particular ar- 
rangement and the point in space at which the observations 
aspect ratio, the value of Ae/A L., and the 
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that e vanes inversely as the aspect ratio n. Therefore 
angle of downwash should be given by 
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tr “** n S edge of a wing of aspect ratio unity. 

The value of K is determined for each of the five 
tests which are plotted in Fig. 6, by substituting the 
values for the functions of x and y and for the aspect ratio ». 
ThCj procedure is indicated by the headings of columns in 

It is found that K is substantially constant, varying from 

164 to 176; a single exception of 158 corresponds t =- 

of tests on biplane arrangement, the wi * 

equipped with flaps and represent abnor 
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F, and F, being the values of the functions of x and y which 
are given in Fig. 5. 

The validity of this formula is obviously confined to that 
range of angle of attack or lift coefficient in which the air 
flow about the aerofoil is not abnormally turbulent. 

Application of the Downwash Formula 
The chief use of a downwash formula is the calculation of 
the aerodynamic angle of attack of the horizontal tail surfaces. 
For this purpose a reference point is taken on the leading 
edge of the horizontal tail surfaces and the values of e ob- 
tained from the formula. The aerodynamic angle of attack of 
the tail surfaces will then be 
a, = « — P — e 

where a is the angle of attack of the wing and (3 is the acute 
angle between the chord lines of the wings and horizontal 



Coefficient 

tail surfaces, considered positive (in the equation) if the 
tail is set at a less apparent angle than the wings. 

The data from tests seem to indicate that in case of a 
biplane the maximum angle of downwash occurs in the hori- 
zontal plane midway between the two wings. The effect is 
so slight, however, that the above method may be used, referr- 
ing the coordinates of the reference point to the nearest 
wing (preferably to the no lift line), with the assurance that 
the results so obtained will be as precise as it is practicable 
to calculate them with the data now available. 


DP.TKRMl NATION OF K IN TUB EQUATION 
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Note: There will be a slight decrease in the value of 
At/ALc with increase in lift coefficient if the reference point 

is not fixed in space. This is caused by the change in the 


coordinates of the point with change in angle and the effect 
may easily be accounted for. 

Let D = distance from trailing edge, T, to reference 
point P. 

0 = Inclination to horizontal of line TP 
then x — D . cos 6 
y = D . sin 6 


Aeronantical Sessions, A.S.M.E. and S.A.E. 

A joint aeronautical meeting will be held by the American 
Society of Mechanical Engineers and the Society of Automo- 
tive Engineers at McCook Field, Dayton, Ohio, on May 21. 

The committee in charge of the joint meeting includes 
Major G. E. A. Hallett, Glenn L. Martin and Joseph A. Stein- 
metz, with Maj. Thurman H. Bane as Chairman. The plans 
of the committee indicate a varied program for the day, with 
the morning devoted to an inspection tonr of the shops at 
McCook Field in active production. Flights will probably 
be made in the early afternoon, and the technical session in 
the late afternon will close the day. Major Bane's talk on 
the Future of the Air Service at this session will be accom- 
panied by more of the motion pictures that have proved of so 
much interest at previous aeronautic sessions in which he took 
part. 

At the summer meeting of the Society of Automotive En- 
gineers, which will be held at West Baden, Ind., from May 
24 to 28, next, aeronautics from the economic standpoint will 
be the keynote of the Aeronautical Sessions. Aeronautics 
from the viewpoint of design has heretofore held our attention 
almost exclusively, but the time has come when we are becom- 
ing aware that, despite past labors on construction and design, 
air transportation is as yet a thing remote. The reasons for 
this slow development of commercial aviation have been chosen 
by V. E. Clark, of the Dayton-Wright Co., as the subject for 
his paper at this Session. He will indicate why a very rapid 
development of air transportation cannot be expected at the 
present time and in this way endeavor to bring both the too 
optimistic and the too pessimistic to a broader viewpoint of 
the problem. An interesting comparison of transport by air- 
plane, by airship, by train, by automobile and by water — from 
the aspects of speed, cost and safety — will be included in the 
paper. 

With Federal control the one need of commercial aviation 
today, a discussion of the economic phase of aeronautics 
would necessarily include this subject. Financiers are not 
willing to risk the establishment of an air line when there is 
no Government legislation to give the undertaking a real 
status. The course that this legislation would have to take 
in order to encourage the industry and prevent much .sectional 
legislation will be outlined by S. H. Philbin, of the law firm 
of Fish, Richardson & Neave, in his paper, “The Need of Fed- 
eral Control in Commercial Aviation.” 

The subject of airplane engine installation and means of 
improving the reliability of the entire power plant is to be 
considered in a paper on the “Power Plant of Today and Its 
Development,” by G. J. Mead, Chief Engineer of the Wright 
Aeronautical Corp., which was written in collaboration with 
L. E. Pierce, Plane Engineer of the same company. 


Caldwell Brothers to Resume in 1922 

Caldwell Brothers, who formerly maintained an aircraft ex- 
hibition and tours service at Galesburg, BL, and whose planes 
were destroyed in a fire last year, have abandoned their plans 
for continuing their business this season. New planes, which 
the company proposed to purchase could not be delivered until 
after the exhibition season had closed and it was accordingly 

decided to wait until 1922 before resuming their business. 


Marine Corps Air Mail in Haiti 

The United States Marine Corps has established airplane 
mail delivery on the islands of Haiti and Dominican Republic, 
according to an announcement made by the Navy Department. 

In addition to this the flyers are making a photographic map 
of the entire coast line of Haiti. 
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French State Aerodromes for Civil Use 



is foreseen between two important cities, the Air Navigation 
Service starts the establishment of an air station on the out- 
skirts of each city. If the growing importance of the air 
traffic warrants it, this air station is eventually developed into 

fields are provided at intervals of about 30 miles, which dis- 
tance may be increased or decreased in accordance with the 
prevailing atmospheric conditions and the nature of the 
ground. Where the country is flat and lends itself to emer- 
gency landings, the distance between the fields may be greater, 
while on routes where fogs are frequent a greater number 
of emergency fields is required. 

If the air route exceeds a certain length and comprises 
junction points with other air lines, these places are equipped 
with rest stations or landing stations in proportion to their 

The approximate location of the aerodrome being deter- 
mined, the Air Navigation Service proceeds to acquire the site 
required. This is often a difficult undertaking, because in 
France real estate is generally cut up into small holdings and 
the desirable site of a single aerodrome may be owned by as 
many as thirty proprietors. If but one of these refuses to sell 



necessary, for the site itself must be capable of the expansion 
required. 

The accompaning diagram illustrates this scheme. The 
emergency field shown in A does not comprise any hangar, 
its equipment consisting only of a gasoline pit (essence) and 
of a small house for the watchman (gardien), who is provided 
with a few first aid tools. Eventually an aerologies! station, 
indicated (A), can be added to this equipment. The field 
faces, as every other class of aerodrome, a highway or road. 

Under B there is shown a rest station. This is' fitted with a 
standard hangar, 112 ft. by 100 ft. (S), a workshop, an 
aerologieal station ( metco ), a radio station ( T.S.F . ) and n 
fireworks pit ( artifices ), beside the necessary administration 
building ( direction ) and the gasoline pit. 
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The landing station shown in C differs from the rest station 
in that there is an additional standard hangar of small size 
and one of large size, the latter being 165 ft. by 120 ft. A 
customs house ( douanes ) is also provided for. 

The evolution of the landing station into an air station, D, 
and into an airport, E, can easily be followed on the diagram. 
All the installations shown are open to transient aviators and 
aerial travellers. In addition to this equipment, the govern- 
ment may construct hangars which it rents to air navigation 
concerns at a fixed rental. These hangars, with some minor 
shop equipment and offices, are situated at the right and the 
left of the standard equipment. 


Fi.vis-g Gi ioe and Loo Book. 1921 Edition. By Bruce Ey- 

tinge, Hon. Lieut., R.A.F., Pilot. (John Wiley & Son's, 

Inc., New York. 174 pp., 38 ill.) 

The Flying Guide and Log Book, which has just come off 
the presses, is the second enlarged and revised edition of the 
Landing Field Guide and Pilot's Log Book which Lieutenant 
Eytiugc compiled in 1920. Like its predecessor, the 1921 
issue of this excellent book lists all the federal, municipal, 

genev landing fields throughout the United States. The 
entire reading matter has been brougt up-to-date and a whole 
lot of valuable detail information (size of field, distance and 
relative position to nearest town, facilities, etc.) has been 
added, which still further enhances the value of this well 
known guide. 

Photographs of the principal permanent air ports, taken 
from aircraft, ore included for the first time in this issue and 
form an interesting feature, making recognition from the air 

Flying rules enforced on all government flying fields — which 
should likewise be observed on all civilian fields — and the 
Army Air Service specification for municipal air ports are 
printed in full and materially add to the value of the book. 
In addition many helpful hints for those engaged in aviation 
are given, such as trouble shooting in airplane engines, require- 
ments for pilots of flying machines provided for in the Inter- 
national Air Navigation Convention, etc. 

The help the Flying Guide and Log Book affords to any 
pilot planning a cross country trip is obvious at first sight. 
Being of handy pocket size, bound in limp leather and printed 
in easily legible type, it cannot but help becoming the insepa- 
rable companion of every flying man. Outside the flying 
world, municipalities and chambers of commerce will probably 
derive mueh valuable information on matters aeronauticai, 
particularly if their particular city or town lacks a flying field 
and thus does not appear as a desirable stopping point for 


The Aeroplane Handbook. Edited by A. J. Swinton (The 

Aeroplane & General Publishing Company, Ltd., London, 

276 pages, tables and diagrams). 

This is a collection of short monograms by well known writ- 
ers on aeronautics, most of them reprints from the British and 
American technical press. Only a few of the monograms are 

Aeronautical instruments are dealt with by Capt. A. F. C. 
Pollard. This chapter gives the fundamental principles of 
such instruments as altimeters, compasses, aero and distance 
calculators, speed indicators, and similar instruments. 

Strength calculations, by John Case, gives a concise state- 
ment of a somewhat complicated method of stress analysis. 
This section in the handbook may prove useful to designers 
already familiar with the subject. A section on mathematics 
contains a useful summary of information which should be 
always nt hand. The only information on materials is a short 
article by Joseph Wilson on high tensile steel wires. 

There are short and excellent statements on spray paint, 
varnishing and doping, by C. L. Burdick, on dope by A. J. A. 
Wallace Barr, and on glue, by Dr. George F. Lull. Each of 
these individual contributions is concise and well written, but 
there is no information given on the properties of steel, veneer, 
or any other materials employed in aircraft construction, with 
the exception of a few tables. 


A note on stability by Captain W. Gordon Aston is inter- 
esting reading, but open to criticism in many parts. Per- 
formance of the airplane, by John Case, is well handled but 
gives too little data. Propellers, by E. P. King, is well il- 
lustrated by diagrams and drafts. Wireless .telegraphy as 
applied to aircraft by B. Bangay makes excellent reading for 
aircraft people who have no great knowledge of the subject 
of wireless. There are also articles on aircraft testing, spin- 
ning. patents and patent law. 

The book is well bound and well printed, but is could hardly 
be called a comprehensive handbook. It is rather a collection 
of good articles and notes on certain branches of aeronautics, 
covering the field only to a certain extent, interesting in them- 
selves, but eertainlv not serving .the function of a handbook as 

Aerial Year Book and Who’s Who in the Air, 1920. (Cross- 

Atlantic Newspaper Service, Ltd.) 

Aviation has now reached the point where there is sufficient 
going on in its various branches for some one to collect the 
outstanding points of interest in one volume. The Aerial 
Year Book and Who’s Who in the Air, 1920, not only contains 
the events of the year 1919 but has in addition authoritative 
statements of what has happened in the past and what may he 
expected to develop in the future. 

The introduction is by Lord Northcliffe who says in part 
“This issue of the first of the ’Aerial Year Book’ is a milestone 
on the road towards successful commercial aviation.” There 
are six parts to the book which contain the following topics: 
Part I, the general aspects; Part II, the R. A. F.; Part III. 
civil aviation; Part IV, technical; Part V, aviation in the Uni- 
ted States; Part VI, Who’s Who in the Air. 

Each of the features is covered bv a leader in that field. 
Such men as C. G. Grey, G. Holt Thomas, Glenn H. Curtiss. 
Brig.-Gen. E. II. Maitland, T. O. M. Sopwith, W. Gordon 
Aston, etc., lend dignity and authority to any book. One ol* 
the features of the book is the very’ complete publication of 
the International Air Navigation Convention and the English 
Air Navigation Acts and Regulations. The world’s aviation 
records as homologated bv the F. A. I. are given in detail but 
unfortunately only extend to June 30, 1914. The Who’s Who 
section contains upward of one hundred and forty names. 


Entries for National Balloon Race 

The Aero Club of America has received the following 
entries for the National Balloon Race to be held in Birming- 
ham, Alabama, in May 21 : 

Roy F. Donaldson will pilot the balloon “City of Birming- 
ham” and will have W. E. Robinson of the University of 
Illinois as his aide. 

Wade T. Van Orman will pilot the balloon “City of Akron” 
and will have Willard P. Sciberling as his aide. This is 
sponsored by the Akron Chamber of Commerce. 

J. S. McKibben, of 3645 Laclede Avenue, St. Louis, Mis- 
souri, will pilot the balloon “St. Louis No. 5”. 

H. E. Honeywell, Price Road, Clayton, Missouri. 

Ralph Upson, 22 East 17th Street, New York with C. G 
Andrus, U. S. Weather Bureau, as his aide. 

It seems assured that there will be three entries from the 
Army and one from the Navy. 

The Aero Club has taken up matters with the Air Board, 
Ottawa, Canada, to see what rules and regulations may be 
required of pilots who cross the border into Canada so that 
they may return and bring their balloons back in safety. It 
may be that some bond may be required to insure performance. 


Home Insurance in Southern California 
The Home Insurance Company of New York lias appointed 
A. J. Ralph, 904 Hibernian Building, Los Angeles, Calif., as 
its Southern California representative for placing aircraft 
insurance. Mr. Ralph’s activities will cover the counties of 
Santa Barbara, Ventura, Los Angeles, Orange, San Diego, 
Imperial, San Bernardino and Riverside. 


AVIATION 


May 16, 19a May 16, 1921 


AVIATION 


641 


University of Detroit to Have Aero Course 


Thomas F. Dunn, recently appointed Dean of Aeronautics 
of the University of Detroit, was in Washington recently u, 
enlist the aid and support of the Army Air Service in the In- 
auguration of the University's new course in aeronautical en- 
gineering for which an entire building has been arranged for. 

It is proposed to divide the course into three main parts. 
The first is a complete ground course similar to that given in 
the various Air Service schools of military aeronautics during 
the war at various colleges throughout the United States. The 
second part is a continuation of the first, enlarged upon and 
incorporated with its laboratory work. The remainder of the 
course continuing in aeronautical studies includes the usual 
course of mechanical engineering. Upon the completion of these 
courses, or coincident with the latter part of the work, actual 
flying instruction may be taken by the students. The work of 
flying is optional and given only at the discretion of the Uni- 
versity officials. The aeronautical course leads to a degree 
of Bachelor of Science, Mechanical Engineering or Aeronau- 
tical Engineering. Mr. Dunn stated that the studies pursued 
would be such that it might be possible for a student to qualify 
so as to receive his degree in mechanical engineering even 
though his work did not permit him to receive the aeronautical 


The course as outlined and contemplated by the university 
is to serve two purposes. First, the preliminary course is so 
arranged that it may be taken as a complete short course in 
aeronautics for those who either have personal reasons or busi- 
ness desires to become acquainted with the subject, but who 
do not wish to go into the study as deeply as those who intend 
to do actual designing or engineering work. The course ns 
a whole is intended to be such as will give to the degree when 
granted, the same dignity and meaning as that which is carried 
with the various engineering degrees of the recognized uni- 
versities. The length of the course will be five years on the 
cooperative bnsis, that is, for each week of study there will be 

a week of practical work in the various manufacturing plants 

engaged in the building of aeronautical equipment. The first 
class is to start in June. 

The aeronautical building is of concrete, four stories, 100 x 
200 ft. The University has a flying field comprising 114 acres 
and its location on the banks of the Detroit River will permit 
flying instruction to be given during the course, both with land 
water craft. Mr. Dunn, who is to be the head of this depart- 
ment, is an ex-Air Service officer, with practical experience In 
the operation of commercial aircraft engaged in transportation 


A list of colleges giving courses in aeronautics was published 
in the March 7 issue of Aviation and Aircraft Journal. 


McCook Field Builds 1,000 Hp. Engine 

The Engineering Division, McCook Field, has completed 
preliminary design of a 1,000 hp. 18-cylinder engine. This 
preliminary work indicates that such an engine can be con- 
structed on conservative lines and may be expected to give 

ing a very conservative loading of all vital parts, thus insuring 
great dependability and long life. 

The design is being further developed on the basis of 1,000 
hp. at 1400 r.p.m. direct drive, this speed insuring great re- 
liability and being favorable to high propeller efficiency in 
connection with a large power output. 

A cylinder of the proposed design has been constructed and 
tested with very satisfactory results. This cylinder has a 
bore of 6V£ in. with a 7% in. stroke. It is of the 4-vnlve type 
with welded steel jackets. Dynamometer tests of the single 
cylinder indicate that the 18-cylinder unit may reasonably 
be expected to develop 1,000 hp. at 1,400 r.p.m., with a very 
satisfactory fuel consumption. The cylinders are arranged 
to accommodate four spark plugs per cylinder, which has some 
advantage from the point of view of power output and econ- 
omy. Furthermore, it is planned to use four independent 
magnetos, thus securing the utmost reliability through the use 
of four entirely independent ignition systems. 




THOMAS -MORSE AIRCRAFT CORPORATION 


THOMAS -MORSE AIRCRAFT CORPORATION 


aird Swallow 

K- America's First Commercial Airplane" 

I T is important that individually owned commercial airplanes may be conveniently cared for on the ground. 
Because of its light weight and small over-all dimensions the Laird "Swallow" is easily handled and re- 
quires little hangar room. Its quick take-off adapts it to small landing spaces. Territory is still avail- 
able for good distributors. Send the coupon for complete description. 


E. M. LAIRD COMPANY 

MANUFACTURERS 
WICHITA, KANSAS 
General Sales Offices 
2216 SO. MICHIGAN AVE., CHICAGO. 
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WHERE TO FLY 

Passenger Carrying, Pilots’ 
T raining, Special Flights 

CALIFORNIA 

SAN FRANCISCO, CALIFORNIA 
EARL P. COOPER AIRPLANE & MOTOR CO. 

CHECKERBOARD AIRPLANE SERVICE 

FOREST PARK, ILLINOIS 

INDIANIA 

One of the largest and best equipped flying fields 

CURTISSUI INDIANA “COMPANY 

Kokomo. Indiana 

ALL TYPES OF CURTISS PLANES. 

LOUISIANA 

GULF STATES AIRCRAFT COMPANY 

SHREVEPORT, LA. 

MASSACHUSETTS 

BOSTON AND SPRINGFIELD, MASS. 
EASTERN AIRCRAFT CORP. 
340 FIRST ST., BOSTON, MASS. 

MINNESOTA 

■ MINNEAPOLIS, MINN. 

SECURITY AIRCRAFT CO. 

FIELD, HANGARS, SHOPS 

NEW JERSEY 

DEAL AND SPRING LAKE. NEW JERSEY 
HANGARS, SHOPS, FIELDS 
DE LUXE AIRCRAFT SERVICE, Inc. 

5-PASSENGER FLYING BOATS 
NEW YORK AERO LIMITED FLORIDA 

GOTHAM BANK BLDG., NEW YORK, N. Y. 

NEW TORE a NEW JERSEY 

CURTISS FIELD. GARDEN CITY. LONG ISLAND 
KENILWORTH FIELD. BUFFALO. N. Y. 

FY1NG STATION. ATLANTIC CITY, N. J. 
CURTISS AEROPLANE & MOTOR CORPORATION 

DAYTON, OHIO. 

JOHNSON AIRPLANE & SUPPLY CO. ^ 

OREGON 

LAND OR WATER FLYING 
OREGON. WASHINGTON AND IDAHO AIRPLANE COMPANY 
PORTLAND. OREGON 

PENNSYLVANIA ^ ^ ^ ^ cial A ' ’ 

philadelphiX e aero-^ervice Corporation 

636 Real Estate Trust Boildinf, PMadelpkia. 

WISCONSIN 

CURTISS- WISCONSIN AEROPLANE CO. 

FLYING SCHOOL 

]]n r-,,- 1r - C ,„^ ILLES E - MElSENHElMER w|i ^ 
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Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for . 



Fahrig Metal Quality ha 
ard for reliability. We 
one tin -copper alloy wl 
anti-friction qualities ani 
and ia always uniform. 


When you see a B| 
broken by Aeroplai 
Truck or Tractor 
that Fahrig Metal 


FAHRIG METAL C0„34( 


eSt,N.Y. 
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order - or we win 5hip 

MAX TOPPER & ROSENTHAL 



NON-TEAR A«ro-c/of/. 


A SAFE CLOTH for FLYING 


WELLINGTON SEARS & CO 




AIRCRAFT YEAR BOOK 

1921 

Aeronautics — The most talked of 
element to-day in Commerce 
and national defence 

NTERNATIONAL Edition of the Aircraft Year 
Book just off the press— 360 pages — 275 text and 
reference data, 38 illustrations, 47 historical air- 
craft designs, maps, etc. 

The edition is limited. Sign and return the at- 
tached blank to-day. Published by 
MANUFACTURERS AIRCRAFT ASSOCIATION, INC. 
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The President Has Announced 

A POLICY 

OF ENCOURAGEMENT OF MILITARY AND CIVIL AVIATION 


There is now every) reason to anticipate immediate progress in 
building up the Army, Navy, Postal and other Government 
air services. Large orders have already been placed. Civil 
aviation also will be fostered by national legislation and the 
development of landing fields and airdromes will have Govern- 
ment encouragement. 


IT WILL PAY YOU TO KEEP CLOSELY IN TOUCH WITH 
THESE DEVELOPMENTS AND COMPLETE TECHNICAL DE- 
TAILS BY READING EACH WEEK THE RECOGNIZED AMERI- 
CAN AUTHORITY ON AERONAUTICS - 


Sign the coupon now but do not send any money with it. We will send you the 
next two issues as they appear and bill you for a year’s or six month’s subscription, 
as you prefer. If, upon receipt of bill, you decide not to continue, advise us 
promptly and accept the two issues with our compliments. 

Aviation and Aircraft Journal 


GARDNER, MOFFAT CO., INC., 

225 Fourth Ave., New York. 

Send me the next two weekly issues of AVIATION AND AIRCRAFT JOURNAL. 
If, upon receipt of bill for subscription as indicated below, I decide not to continue, I will so 
advise you , and understand that no charge will be made for the two copies. 

One Year (52 issues - U. S. $4.00; Canada $5.00; Foreign $6.00) 

Six Mos. (26 issues- U. S. $2.00; Canada $2.50; Foreign $3.00) 

Name 

Address 
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Are You Certain ? 

Are you satisfied that your production costs 
cannot be reduced? Are you sure that you 
cannot obtain a better raw material — better 
adapted to your product — easier to work? 

Do you know Diamond Fibre? Ever inves- 
tigated this remarkable raw material in 
connection with the things you make? Ever 
tested its tensile, shearing, compressive and 
dielectric strengths? Do you know how 
nicely it will machine or may be bent or 
formed? 

Some of our best customers once “thought” 
that Diamond Fibre could not fill their “ex- 
acting” requirements. But they were willing 

Are you open to conviction? Write and let 
us send a Diamond Fibre Expert to see yon. 
He may have a suggestion that will be of 
value to you. 

Dept. 48 

Diamond State Fibre Company 

1 Bridgeport (near Philadelphia) Penna. 
Branch Factor, and Warahonse, Chicago. 
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THE AIRCRAFT SERVICE DIRECTORY 


Where to Procure Equipment and Services 

AIRPLANES ACCESSORIES EXHIBITION WORK PARCEL CARRYING 

ENGINES TRAINING FOR AERIAL ADVERTISING AERIAL PHOTOGRAPHY 

PARTS PILOT OR MECHANIC PASSENGER CARRYING AND MAPPING 


AVIATION - MOTOR 

30-40 H J*. 2 eyl. opposed, air cooled, weight 128 lbs . Ideal motor 
for light aeroplanes 

Price only $200 complete 
108 T rollcy way . BORDELON Venice. Cal. 


REDUCTIONS 

IN NEW CANUCK St OX-s ENGINE SPARE PARTS. 

New Rome Turney Reds. *23 — C.A.I.. A Paragon Propn. *20. ate. 

AIRCRAFT MATERIALS AND EQUIPMENT CORP. 

■ 407-9 SEDGWICK AVB.. NEW YORK CITY. 


Air Speed Indicator 

WRITE FOR INFORMATION 

PIONEER INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 


* Government inspectors fonnd fewer 

/^Bg] leaks in G & 0 airplane radiators 

jRacLiators manufacturing co. 

NEW HAVEN CONN. 

a WRITE FOR OUR 

SPECIAL PRICE LIST 
T CANUCK, JN., AVRO 

P»TEjgV AND OX-5 PARTS 

&RI£.S4N AIRCEAFTXIMIT6D 

120 KING ST, EAST. TORONTO, CANADA 

WANTED — Parachute jumper and equipment 

Attractive proposition for July and August 
Apply, giving records, terms, etc. 

Box 1201, Saskatoon, Sask. Canada. 

AERO CAMERAS 

r S. SIONAi. CORPS SURPLUS 

Wire yo<w c *i^ ER ^cOMPAHY $140.00 



Aerial Cameras and Accessories 
Aerial Photographs 

FAIRCHILD AERIAL CAMERA CORP. 
136-146 West 52nd SL, New York. 


HAMILTON PROPELLERS 
DELIVER THE GOODS 

HAMILTON AERO MFGL CO. 

OTO LAYTON BLVD. MILWAUKEE, Wl*. 


ACETATE AEROPLANE DOPE 

We still have a limited quantity of GOVERNMENT APPROVED 
ecetate dope -which we ere offering at less than one half 

Bramer- Kelly Canfield Co., 

134 Sixteenth Street, Buffalo, N. T. 


PRICE REDUCTION 

New and Rebuilt JN4D, Canuck, 

F Boat, OX & K-6 Motors, Parts 

CURTISS EASTERN' AIRPLANE CORP. 

130 So. Fifteenth St, Philadelphia. Ps. 


PHENIX FIREPROOF DOPE 

^ PHENIX ( F1REPROOf"paINT on 'hrln^d prev'ents 

Send for circular, samples and prices. 

PHENIX AIRCRAFT PRODUCTS CO., 

W11.LIAMSVII.LE. N. Y. 




FLY OYER THE 

LOS ANGELES— LAS VEGAS -SALT LAKE AIRWAY 

Lund^Modena ^Uv^^'^Utah 00 C * n ^Un *' Lyn ” dy1, M '!*ord. 
Yernio M vK’orvuJe L San’ B % i ^Nevada) f NceUo! 

IAS VeG AS AVIATION "cLUB. 

BOX aeo. LAS VEGAS. NEVADA. 


L. P. WITHERUP 
Mechanical Designing Engineer 

wn^. ESIGNS For any fuel Iron. Crude Oil to 

1 ^ EVELOPMENT 

1 1 ETAILS Specialist an Twu-Cyda 

ELTVERY Submit Mn Tnnr Bunting Prohlnms 

Lock Box 1472, Cincinnati, O. 




THE EARLY BIRD (HD-1 B) 

OUR AIRPLANES ARE PRODUCED BY MEN EXPERIENCED IN THE DESIGN AND 
CONSTRUCTION OF COMMERCIAL AND WAR TIME AIRCRAFT OF ALL TYPES 


HUFF, DALAND & CO., INC. 

OGDENSBURG, NEW YORK 

AIRPLANES FLYING BOATS MOTOR BOATS 


A Section of the Metal Shop 

Wittemann Aircraft Corporation 

TETERBORO, HASBROUCK HEIGHTS, NEW JERSEY 


May 16, 1921 



Only Lakeside Aviation 
Oil Could Do It 

There is but one aviation lubricant in 
the World whose average consumption 
by the aeronautical motor is .0165 lbs. 
per H. P. per hour under any and all 
flying conditions. That lubricant is 


Scientifically refined front famous 
Franklin. First Sand Crude 

LAKESIDE AVIATION OIL is produced from 
the very finest crude oil in existence — Franklin 
First Sand Crude. This vital feature explains 
its almost unaccountable performance as com- 
pared with other ordinary aviation lubricating 
oils. 


WHITEHALL BLDG. 
New York. N. Y. 
MUNSEY BLDG. 
Washington, D. C. 


Franklin, Pa. 


The great economy and efficiency of LAKE- 
SIDE AVIATION OIL has made it possible 
for pilots to venture into the vast deserts of 
Mexico and to the rim of the artic circle where 
oil storage must last as long as gas. LAKE- 
SIDE AVIATION OIL lasts twice as long as 
the gas supply of the Liberty motor. 

Write for a copy of the “Textbook of Aero- 
nautical Lubrication”— an authentic guide in 
the science of correct lubrication. There is 
no charge for this booklet. 

We are the producers and distributors of 
LAKESIDE AVIATION OIL scientifically re- 
fined from famous Franklin First Sand Crude. 

Write for particulars and Quotations. 

THE C. L. MAGUIRE PETROLEUM COMPANY 

First in Aviation Petroleum Products 
McCORMICK BLDG. 

Chicago. III. 

LYNCH BLDG. 

Tulsa, Olda. 

661 PELHAM ST. 

St. Paul, Minn. 


